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cfUi Ji 

» 'Jv?z<£— [j/d L (Jr^U 9^U dd iJsjX^ | '/ dd^ } fxie (Id df-djl s>/ dd £ iJsjIj if d d>>*~jy~* 

c/iy^vji jivUif mu Iticel I u lar i dt'/f/'j*' unicellular l J^u l u^u 

L c^UL> >c>if Ut ^ ^ Jld dd d^/' cfljjl d. L (jA >/" ‘Jl dx dx 

(_/l^9>Ul^c^lt/l^^ d /' j dd ^ d'^^ *S U J t" ^ ed-t/ dx& [f df I d-b> (^ l J^’ } (f J\s, 

-fdd dd df’A-iufdf" 

^1?L f [/■ <f s& ^ ^ tid^f ^ A“^ txjlfdf&ifisjfr L$d‘t L c/u f M ^ 

J^xy^iS , d'^d* ^/dd Palaoentology i ^ B>W y-i^, 

^ ( d Jfj Jd r' jaf) £/f -^ t 7- & df" ~ <y J &/' <Z- df^ ~ /JfVtX' c/ L/C^ d^S 0 ~~d~ d 

'J^j ^ Jyl d, d^~ jA~di% i}jd>)d. \J' dA^jtiJti^x dd x'} if dnyxif d* d Jd* 
d^ * dJ d> 9jl* d^> >f y dd (j^^lf-’ d>’&~^- dd {$dj\d^' dA~l }(% I}jjS d d^L-j A 
J^'v9 J^' ^ ir/f^ (/! Selective breeding i ^iy Jf f\ df 1 dd" <d d’dxd 

dx "</j c^U’r a> (Jb J—d (J * j t^lk* ^ I f 2^ U ^ <>u v 2!l l df/j d 3 dfd 

d* )(% \}jjSjd{f dd d^~~^y dd' iy v dy*. <z~ d*^ -&. <£- dd j/ ij'ij^ ^ ~f- ju , '< ^ d)i>. i}jJ d^ 
j}d)J' dJ d> l^yU d? iJid f ^ j>\ <l~\ dJ d> ‘ ; d ~ dxfkyi dd ctd dd dxd c — / n 

<L~ d yi Jid dd ifjsd *— />> ») j > * <d~ d n iJid d > ^ lJ^ if \ 

~f- ~ dd d^~d dJ-yy-^d v t ij'-d |^L dd d^dd d. d/**^ j^U'U \y^-y. 

~d& 2— U k i* til' dd d-j <i_ d df \ d l' dd f&jijji y. ti> t & I'til 

y dd dd'J dd. i y * 1 yd i db 2_u di dd d^iy^d <d~ Jy \ (Jid s & ^j 3 * ^ ti d^~ JA-I >d ijd/i 

Jd<f df) <db dj dd dtp (jdd sr\ dd U< (/dd d’/ ud 1 df dklris: 


j^\)>(d d-d^cr^d 
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f^-x zZ Ui< zZ-^ X \LX |^ I fjbf (J / -r'jj? f ‘ >j f ' j>\ i}ftXX f ji x tn f Melanin X 

f jf~i ilk f-#f of if^-x X if m Xx «yc-if j//i ’i/XiftiX fL J X 

l^< w Zw-^ ^ ^ sslJ JsZ zZ * Zl" Jr; sU- J 3 IJ f iflk* -X f i)X Zl USD* jX eC iff j \J xj> 
Of f I 7 tf X iff if I LfX^-'Xif’ l wU <jZ3 ^ jfx iiZr^Z tf)\}> l LfxX 

X ' X ~xft X” ^ if I -iff ” kX X if ft) Li S3 ft f 1 -f ff f lUf f (jy IZ fiZ •r'l Jj> ZUif r7 ^ Zfy 
Zl Jifjjf x>xf L XlJ 6 f f fj-X X )t> ff X x if Xft Jl Xft £ ffj Zl J7lk 07” 7 f ’7 fft 
x.t JX-/r^ ^ ff^" JyCl )L> ff Jj'U> <l_vU **-X iff OJ f ft )X x if f X t Xft Xft f * Jl 

-xU 

~:‘ftl f X" f X j* -X \X iff* jf 1794 X bb Zl fi jX Xf' X ij>X) ^ Xx iff ^ Is'cZ,/ 0 ’ f 

xU ~ X JXXi y/ Jf\-\f\fX Jfs fji-l-C.uf cf / z^l 0^3 JT/^. r3U> ^ Jll> (/V 

“ “ “ ' „A ‘ 1 

XX X>;7 e)g XX ^ (J 2 ^ vo-: Zl 'jfy ?>5-x> j 2 t Jz Zj J"* ^ ZZ 26 X})? ) 7 o> X f fX 

fxiif'-^r^ xftft^ ^xiffoXwo' XxL+X l’/ f wXX ^XXxX f 
J> l* X XX ~-[f X X ’7 X k if" f) Mb xf-> X’4 Xa j^ff fX I _X ft jX ZJ XxXfX 
if‘ X f f f tf X x X j f Z xd Xx t>£ xx f m Ju ufy i/f^X^ Zl ff-Xf Xf~^L. 

~ yn XjxJ* x x if~ xx g\, i_/v< x 3 

Jx - X 1 (f X f j! * t"U 1 /" 3 ^ xf X~ xf" X7 ^ xf if 1 X \X f X f if ~ J>3i x X (jic 

X 7 x JU if) c^ 3^3 f Xr cl. iJjIJI X Zl xf i$X” X x ‘X f k 1 ^ fX J Xl7l 

X^~ - if Off X x if f X X U’-n't' Zl if Zl ff x jxX ijif Jf X x L"U X~x jX Xj) 
ft sX x X 'tfiX? S$77\? j U 33 if f fXj) Zl 0 ff j) I fiZ iJlj-ilfj/ if 7 Lijfti'jL- ftlj-fX (X f 
-X ’fft f jUX ijXij ffXtfx X if‘’7 ft l ’Xj iff ~-lft x iff \fjjX 9 LjI fiJl X 
Z_b <Lr; xLjj X XX x f ; X ^ f L f X[7 x f jlZl f X 7 f f ’Xj X XxX Zl LjI 
K't/u x. * X^.Sx \fijf)4X fdfi / '£u> 3 4* 2l ^ ZT 33 I u 3 1 Lr: 2^331 

v 

3* Zl (^<73<vU*lf jU*3333 2. Zl ^ jvu UU 33 ^Z U”Xif f zl xf&sf&f ~fXX 

XX Xf ~Xifi Xx Xff) XX fXj Z -<3 tLU Ll Z'<L Z 33<3 Xx fftX xx X 
uf Jfi JTi a^33<- lr lZ"' cZl>3 ^ X if ill xfx.t XX X 

Xx\ X x <x xftX- ~f tiXff* 1 x f 


xx^cX-f 
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Z- (J 1 Z wCTi ZZ Zr; Z Z_J £t_ <—/» Zl ZyJ<^_ U 6 f’Qijt Z Z_ l"/w^.l A Cf 

♦ •• •• ** ***<♦*<* 

Z/ Z_f y Z f UZ y^-L f j£f c Z^ Ziy^ Zl z* zJ’ ijiyyU- ^ &z* yyZbZ-’I^ZlZ 

- Z 2 ^ ££. b j i if ju u bz z* tj ££ z* 

Zl fbZ Z Zb \J\~f Zb Z* y^f Zlyyb Z*-Zl Zl cZyy Z* L-/^ (J’’* J* l c^y" Zb^ Zl yyb Z_ 
/ fZZ^zJyUb juyy^i^fUvi jzz z jzzi(/ (/ Jb z"Z_ Evolutionist l ZyU 
yj I Z I y U>y' Zl I zJ’ f f^ Z ^J?- ti'i/l ZZb Z ^ ZtJf ^Z* j&. if f Z~^ f f <Z / ' tf 

yyb tf\-d Z £s$ J’&'d't, f~fiy f zzyiz^zVW^^Zz fcZ 1 

-lZ ' jf ft\) c^y" fcV by* jlZ Z^ 
t^ 3 z^ y lz z? ^ if* Zb Jfi ^iZiNebras ka i i^iyZ zi /Z^ Z_ jy'bZb Z zli Zz Jbl/ 
^\fi>j >-C* Uf L> <T- Z” 1 l* Z ZblbZ Z (J.Z £r_ Zb Z< Z”*-Z tb^yZ Z* jbf ( 3U Zl (jbZyf 

L (Jf* by^ ybb Cj Zb efj C^Z ^ yyb Zb ^ Z lif Z (JbbZb 4—/i) ^> (yjy^lt* Zi/^- 

-L/Z^L'oZ z/^ i J ^ k/’j l Jj „ >Vf bl i z^ Z 1 - 1/ bP e c c a ry 
Zl (jjyUZ z* Z Vy.i l *\&j\ f jj y Z ^uZyU'iZZ fyj^ t l Zy^ (Z* 

XJ& J) I ^ z> y <J C^.I A JZ /• cS ft Zy I S? < L/uZ ; ^.L a fuiftfsPd ^ 

Michel Denton if 6 J^u_^ Lb fn ^.L A iZ^/ Z'u «Z ZZ oZ Paleontology 

J-lzZl 

Zu Zl cZLyy lT ^ iZlyUb ^ l* jf^l b< <LlZ jf iff J^Dyf- L (jZyl ^L/y; Zl oZZ 

-l *U?J 1 ) <L ZJyb^ZZf ^Ly \ftrnir yf[f‘ Py^VMiSSing links L ZZyj ul* fbluy^ 
-"^^cZ^cZiyy Evolutionary tree ifjtf&i ft/c ( j^uz 

fi &l*jj <L j > yUb bl (J^ yyi off jf / Coelacanth fish i i^or Z_ jzb Zl rfoi 

350 ft ~ L. ZZU 4l f Myy I Uj >?? ' ufl 1 l' f if* LylJ Z/ Z ^ 

(3^ ^ UV: c^.l A bb uf 1938 ^y^ 1 ~~f- ^ fjf uf yyb f) Z_b ZZ Jb 

^ (J^ ^ t^. Z^ Z* b Z If llz Z^i Z Z^ iz »Z Zl Z_ Jif ~ fi~ Zz* zl zZ * 

f Jb ”Z^ ^Z^’ Z ( zJ Zl yb Comoro lyyy*/l Z (Jf (Z* jk-£- f ^(Jz Z* z^yif 

c/ z/z* Z» Z* <£/ Z'^ 1 ^ Z^ z 1 ^ z^ jb z u 350^ ZUf Z^" ^ Z ( -Z 

-Zl^ioZyjl ZZb^b Z f byl Z<-Z 


J^\)f j-L_Zy (b^Z 
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l f y i/*" <i— if jf j>f o Lt f f if of^^c iJOjI f. o/f'^ o^ 

i}fof ~ if’f f* (J^ 1 l /" fo f ijjvU'i e j~ jj 2—f/$ y (3 ^y <jy^ 

-t^-J/lf if J&. £^_ if f jjfr* (*!/*< j j'' 

i ^ i^ J u is ^ ^ I n o r g a n i c c o m p o u n d s i ^ u> 3 u i- yf y ^ 
tfi^u u? u*t~/ uf*j? if 'vnf&l-*- if^~f^>. Uu?}?» Organic com pounds 
~<ffof iff if (3 0 * ^ (//H ^ ifojf^lf/ 3 l*l"yf (3^ j?i£Ojjsfls 

L £T_ JyU L"r: ^ <^_J (J^ ^ vUTlf 1/ UV (JsJj 

A <£ i>j </u Z. jV* f* civ </\ <l-> of&ff- Environmental adaptation 

u lO£i GVs <L\j±<L u.;U. / ^>’ t/i ^fu^' c^jt lTu tfyYc/* u? ^ - <Li^ if)A «=j 
Adaptation to i cA it* Ju/u^i Jyil ji* 3^" wU </os i jj ti<j?j 3 ji\ o>^( / 
j)j uu (j^ (/^ J'ls^ jf/k. Pij/sU"/^ ff <L rfoi ^jj L. external envi ronments 


oj iJj ti'iji f (/>d 4 ~ f~ «lj if jf* f~ f'fi' 3 if o>fo if ^ "<^~of <-*? if of iJj <f~ 

Evolutionary i cOj> Jl;l> u/Jz <L o>f Jit* ^ ^0s ^ i ^ _<Lif r, J:o 


ijjf/ij&tftjif. ijijij f if- £-. of f j& j ^ <n jijUif iji i—i i/j (jj ^(jjvU'if vUf 5 fb?)* if tree 

S^f/uf {Jlj? if^ f)^fj if ^ r' )*>/ f b> )?)* if <f i/I *,/• 3 t*yL* ^>U’lf sjU i-Tf-l/ 

(/vD ~<ff- if ^ 

DNA ERRORS l off J k fr*, f/f >? jjO 2_.l (Jj L wU (/ ^(J^U’lf j^i if 0 ^ 

iJc f Ujyi fr If i£*L O' I ^‘Cj 2— n of ctf // fb)i ^ f o*y* ^jfi} jJa ) '? )? f 

L -(•*••* C V 

_ l^ ^ U L' r: (J^ L w U ^ y f OXOf 0 ^*-> f- tOofjif 

y jf f j f»y |* l/ (^ y* ^ i 3 if >_jy^ ^ ^ V jy u ly^ij ^ 

ff f> Entropy l lTv ± if if'-<f ik* ffifff Jifi fwJo 

ifk f) ^;/,wl* iSb) £ J >J U’lf |*l/ iff f ^ <f- o;r" f I >t>* f j^j Jit* <£l f 1/>I 

<*i^* iff f (Jjv U'U_c!_* jjfj j j\yv\ f'- ^ f <L 1 t/< tfL-lf* Lv f j&\ cOL> 

i^. Ik* J^l ^ (jy’l? Z. /i'lj J*/ L 01/77 ^ iTf Of -iff of if )?i off Ji I if fjy, 
(jylii lT* U i-T) jf ^ l"Lv<y Jiip -./^ si s (/ f O l. Jy*( (/* U ff el. IrLv^ lit tfrOujI £1 if fj of 


-V» J 


^fiJzA 


/ j ^ f if oL f fo if* )b f f (*r rf \fb) if f iiOU'lf f el. of f f ($f f & i^[ if 1 
f e^jfi if o>j *y If f- el. of / if l L if^ L cfSji f 

ff? J f f if f> if 



j-l yy^f-yf 


www.ilhaad.com 



AjI^s — 


6 of 30 


A )?} f ' 3 A fff ^\y if ^ J A If *—. /ujiy If f A A ^ A~~a j a ‘^-Af 

i?i <f f'if-lfj f if k<flK f Af Ijj v A A? ty U^/C<i_ i_^(>* (/^ <£l <£LAji! Ajf~At 

f fS fj?A f if ‘ f if Out A uf* (/oj-UUJ ^ ^ ttt ^ tfA 

<£L. JiSA 3 <£- c/ L' L'^ Ajf Sf A A "f f A Wf'S f AsA e ~~ f A^ f 0 >J A\f ctf 

fjJ,~ A A A Ay f w jj ~f y At) (jy 2 ^ I sU-fJl is^A ^—A‘f ijAl 

A fA A A A A ifulXif % f' 3 i-fJ <r, <i_U if‘)\j*> if ' { r i*i f ^ Ay yyS^^f 3 f 
A'tf'ff ff~f A if> f A AfAAuAi * Aify ifAii & ~ffryi JJiS*.t»J 

Af ys£ U 6 A A AiLi L fitjji if f\»^A Abi f L ~f At A >£> ff f if <A~S 

-A 

f~li tfjfjl i)$j> <z~ (//* {ifi AA A tfi-ii 1 jj i (L-A if Aa^ Jfiy A <l_^U A A Alf ^ 

a A <a>A A f f) A^ 3/^ A? £->A & aA & toi$j*J)\ (fj? A A> 

A 1 A~ c^l i5fjj~ei- if j ^IfA w^- fill'ij 1 A 1 A? if y A Jjfi?)* AsiAS £-. if y>?yf 
- A A if y i^A A iS l*</ A 1 uiijfjii AaA A ff Virtual particles i if e, fts 

f ' y f A A ii'ii' S a A tuiufj)! y ij A* ^ if _ / A j[pi *-su f f ft f‘A f tSi'^ ~ f f ^ ^A 
Al S J f L f iSjl J' A> Ai?i A A JV ^ ~~a ^i if L* f A ~ i 1 Aifyjy'yA ^AS-u* 
A f tjs^ hi A (L~iU Jyi (• * f~i ? a > A A ^Ai/i ft f f~A Af f.c A A A A it 

_ ^ ft A A if ^ Ju> ffif Ai A^> ^ if f of f f M 

c * ♦* * i 


ifhf A AjifA-A 


www.ilhaad.com 



.X/lw — 


7 of 30 



*JL 


www.ilhaad.com 



>Z(/ZZZ — ^ 


8 of 30 


f ZZjIZ” Z lZZ IfZzZ 

((”**) 

^ # b 

_i>^ Z Evolution y i Z>i Z^ i < zZzZ r zz Z Z JZ Jyt^T^V Z/ f zZZZZ 

Z" vl Zl £ujj 

c^-0 >1/ (iff Z Z^ Z (jZ"^ jZvj Zl f Z Z* ^i-ZZ* Zj^ <Z* <1- j'i Z" zZ >_Z tZ" 
<zZ Z f Z / ^ uf J's ui f ZaZ </;d Zzz Z > tr, f A 4 A^ uf&>i*i 

[A jI Z ZZ/Z t/Z Zv Z (/Z. I c^Z* ‘Z if Zr: iZ KV Z/Z L Zl (jZ 

"-^ iZ f ft Z Z/zZfZuZ'(/>Z (M if f Z JZ Z Z Z" L z^y* liZvj Z f M" 
uZL Z a\ y;u Z Zli Z Z iftZZu zz-^ UjiJ jz Z ftZz/f i Z &> Z 

| ♦♦ i • i v •* * 

iiz Z dZ^ f Z /f' Z i/" Z-’Zzlf Zfc/ zZ cZZZ Z" Z Z c/L Z*^Z Z f ' 

Z'ZiZ 

fZyi-t^Z^ WZw» ZjjZ^yU'Z Z<i U^i Z^* Z Z^" iZ ‘^ J -’ Z Zr; iZ ZlZZ 

l * •* ♦ '' V 

vji ^ Z ^ Zu Zf Z d/i JZ fcJ Z-Ziz Z Mark Czarnecki i </z Zu z'Zz Z 
w^Z >t>* Zr^ z * <Z iz uZZz Z c/Z i^Z z* iZ (JZZz j z» Z Zz 

dZ v fZ Z^ Z" fZ-ZzZiju. -Zll.Z oZ »ZvU'U 
Z;ZzzazZ^^Z ^z'ZJzZzZz'^Zi^Z Z^wZzZ" 

'-uj^Z 

(J /VZ r; Z v «^- ZZ lZ if^ Z j'Z* Z c/z^ZZ Z - Z Z-/Z.J 5 (JZ Z*>ZZ (jZ< Z ZZ Zl iS'jZst- 

-"lyu^fx 
ZZli/^z^ ZZz'^vi 

ZZ;UlZ/ Z< Z^ 3^ z^utzzl* ('iZlvil Z( f Zl Z Z^Ulf Z^ U> z^ l ^l/y;UZ' 

Z wZ ^ Vjj Z oZ Z L „ oiz Z »jU Z J-iz ZThe Forbidden Secret Z f/<fi'e 

tm zi if Zl J// zZ z’ZZZi/Z Base pair L^ zw* Z ^i z ( 


iT^bf \X. ZvlZ^^T 
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<L tfl (jy Sj4 ^jl L \SSj>/*£- S^A Jj Vj) jzs U&l ^'4S yJr) Jl L Ji 

c4~s u^~) a ? Sj S)»‘?»? <L 41 y ^(/Combination 1 Ju"i 4^A4A'4 ' ^ 

-<^4* l'~S U S <-/»)-£- J? &/ 4 C f 4S/^>. L *S} ^ 4 ? u^-y 4 ^} 

Sj4 r c/ cAy& JA Green ling Damselfy 1 4^ JA A axU £ 

-(Jr: (V^ A /v (J /" , zT* Z* Z^ Z lyy ( <£_ yjfr* (/" Z -< Z^ (/* 

Z <Z_ U- a /z (Z* Z^V (J(y£ ^ l Z_U n /z 4 ? cilyy ^ y Ly y 1*001 U Zl (jL^y (J(yyr/ 

-fr: z/ U( Zi/y ^u/cii^ (/z (/( Z_ C^yyj 

/;IZ Sj L- c^U? 4 ^ JJIy ^ P_(jU n (//' (/zZ 4?S Jr:yjy/yr , y? t)\4 4 hi (js/l c/ Z 

_ Z_ (Z tZ 

c 

J-Z Z. fcA c/Z^lyiU *£ fW 
"-Z? Z/ Zl Zr; ZylZy /* y Zl ZZ’* (J UZ" 
»y Iv Uyy ^r'r*^/y Z zZ Z (Z* fr'r'y/y Z ZZ_Z? ^ yy^ (3 LZ L Z*yy ZlZyy ( (/U Z 

-<n Z v *r_ (jyU'U Z zZ Z ZlZ £// 4 ^ S~<^~ Z^ (J^L i/ cZU 1 / ' > r'r*y/yy( z? Zr: z^ 
Z fcVlZ (/" (// Zz? sZsZ* (/y ZU (Jl (Z* vL Z 4^4 3 ) t_Z zl* »yU (J”0 j L Z* (Jj 
j4 ' yL r* ^L >Jr>CU <r, l^(jy.U^<i_ t<TI l/v (j( ^> Cf 4 * ^ ^ 4“J iJi-if' r: 4? 

(/u U( i/< Z- U ^ filfJjl ^ & Atjls JZ.JJb i_U 

Uuif-tfif' Stone age l v« ij/j£ik?^ dt/ <L Ju A ^ ^u* .l/l/ ^ cZ/U ^ r k/i 

i_l»y 4f \ /-<^ Z_/c / j / Jyyy* 2_.( w L"/y;li? (viZy (/* y"yy( t^y/r* ^ (^Vj(/ c/* t/y <n. 

c/ y i-Jy* i_^y(yU ^f.,/ JU Vil >-/ y U 7 Ju (j/" c-Jy (^ Z r^ /y Zl yy( »>tV y(/ VjJ (Z y 

(Z^ Ui* ^ «^LU Zyy/y yr( JU Vi) i-Z< £_Uy Zl </ ZT (/y y o-yy l^f l^y< /<- Z_r: 

c 

\SaJ}}4 ?*-A ^^/’fv'ZRichard lewontini/y^y7vy 
JyU ^ i/u ^ flf L/y/ u/yy( 4j "4 (/'yfyl <L [js? [f ^ f” 

-Z-Zu/c^lyy^* l^yy ^(>Z Vy^ //"// y 4 4^ if‘ ^ 

[4 L. 4f& (KA Si 4 f *-jI£ ‘Lxy tfif ^4 3 A S ^4 

c — /l Zl 4 ^/' c/< ^ (j/lyy (Z4 4 . ly .L/^.I a / S* 4m £ J^A 4 '5^ S' 

"-4. Ly JU 


4^1)4 Z—^y ( 4~^~ A 
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uC uf <L A f L u> 

Cr’JJZi St L\, & JIA I> c^. A ^ uf ift^ <L tv ijjij if ^ fM A" 

J'UU^l^ lTAl^'/lTU 

Chimpanzee and human y chromosome Ju> lT"U A Sji.^7- (jA or* 2010 
\f tS <z- S L are remarkably divergent in structure and gene content 

S <S iS U L ^ L s * ^ ^ >T^' ^ A (, jStft* [f S/A S L l Sb) ^ S* ^ 

^ y y>fty L iAi* s f / / } fty tu Si j'vC 2_ (Jy'bfjl L S*-S, Ls iS U If * ^ (J^ Zl f (j^U 

A (J'uhii S S / uA 31 uA f y />ft L S S^>.18 jA {y/>fty sS o-f ^ 

(A (/* U Ui< f Si tfuAi tz. c/^l* S lsZt/1 iZ< SsS c^s. d—/)) *X) 

_ L ft cj> A> A j) Z_ b jfi l S Sj \ ? Sf 

ifu*^ s>r A u ^ (/* ^ a* _i< A A gVm </ c,i*7u? <L>W Jib ^ ^ 

£ ♦* • * 

<Lb <LU Ll uA Jbsi^ttS^ tft »vU( sft (/, c^> J\/ ! A JJ jV A lA £<» / 

♦ v c " • 

~bbj/y IjpjjI s 9 Si S Jj 2— ft ft i)j d—S^j)\\SsL jS~ i S Ijp jX Z_ SA £- ? Si ifft/AA 


J.JJ ft' JhiliS Si SI L Sj! 

(fy**) 

~[A y sA >? y \jft S' >? i jr y ft~ y S/A' >? A jA jl Ai ftxjfti 


J^bsft A-S^cT^y 
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*Lf Jl St- ~ tv t/^L- JP Z. U 

JC c/* Z iy* y <Z VP Zl V? C/ /I P 4 J* Jj f‘-Jj eL-^j&h) ij* \£~ r~t ij J? Jxf^ jf 

-C^>? r* ^y.P cr 

< * V 

Zljjfi Zl U? y <£_ (jlVi <r, (J^ Zl f Py <y^< c/^ wli ^ c 1 ^ 1 ->^ ^ V* cPy 

f UP (/ U Zl f UP j/V fii- Ju cV^4» 6t/^ y^ c/"i ^r - Zl cZ*U J' Ujj? ? Ju jp* Zy y 

pP <Z f UP (/^ /P ^ A* Z 1 ^ *UP Uj u? ^ ZUy^y; oZ 4-y^ J* 2l 

i * 

C/^* y; c^UlSV/PU^” <L~ jJb £/yU jo*^ j)I ly Zl if y ZiLjjsjIj X ti Zl ijifi* <L- •y^yrP }\JIaj& 

P^ypPyU/ if &jr Zl <J?Jj)l ^ Jp »// </ JUpy^P? 

•* *•' c ~ * c • '' 

/ZZy; <Z* (£-/ *j\ zpU Zl yUP c/^ Jj >?. ** jp* Jp c^y y *Z <L->?) ZJplZlUjy^JP c^y 
p? y^yZ'l 1^ <^y^ Zl fUP ZPy/” cPU w (Z* yZ'l t J\j>\ Jj iJj&I tZ- Z_U /1>U (P? ZZ.U 

i •* v * ** 

Z. f up t/ytfi i/ gpup zl v? (/V^ y u^' 6/» ^ “£ m % Jy ur* <z/ ^</< 

-u? i-lf J^- JU> ^ Z ^7 ^-1 ^1 uf <L/\r Atf ^.<L fifol (rfs.L 
c^.l A <r, tj* djLJ £- (J Ublj& iS [ C J l J'tf Jrtlp i^y^j l ^X"i (^* Jic 

Jl t^L- f Uyl l^c/u ^ ^r^i/24 if’ J-lk> ^ L cVbi ^ (/V-fr: uK 

f ^ f L- c^y;t* Zl f Uj>i iL V* 2li y <d V ^ 0V ^ ^ ^ s* nj J\ $\k* (L. ^ 

y^t l/^ jyf (j<>c^U'y^ > Zl 23 j*>uj ij' ^ r >*>/ ij* u? tyl*’! [ fy^ <L. 2— z. 

L ijr-tzy 24 jI>& ij' fm J U? tiW SW ~U? &»*** JZj U? 1921^1 (/ ^l?(/, 

>_y> tV r: <j jf 1956 H) j>\ jl) V * U ^ c/^ 2_Jl 2_U> (^* (3^ c/* <i— (jyl>^U <^/‘>) fc* 

£L. v< Vu ^P <v 23 y 2^ l/^u ty (jt^* j^tV^y<y^< i/* 2_ (jy<> iVu- 

Ju i/f / 1/ p (/ ( ^ ry? jis-i/tifi P 6 u . r (/, f ryj/c c^ ( ^y^ 

^(JrO^Ui? (JiyU'U Jlvi* (J^" P j&* lT* iP*^" K2r7 y ^ PT 

Z. t^yP u/fc- Z. Viy^ ^L-f ^0^ pi-l/ U L/^ 

fl^yl ^y^ Zl (V yU >_Z< L/*-t/l>u v i_ <y^y/ jf L (£3UV J^(3 j 1^ (JaL ^ |^ ^L t/< i_ 

If UyKyl Z UyU. /"(V* / Pt't/ s LU’J^(J(iy 

cPy t/"( i j p 1 i-C* <i- P Zl (Jy^ JyZ^> i ^~jy (j^y 2_ u r J^?jj y. (J y ity y^l 9 1 2yyV 1 8 
J^L/iZOy’Jp’l -- cV* P (Jy^yjl 1/ L/tyyp >_Z* jpyJ cV* ZyUy^ <Z (Jiylj p <V 

(jV»Zl U.c^ V^2_r7 ^v 4 — (p fiZ (Jpl J'[$'’J^ p< Zf Jp \zs£ %tJ)j\)j)\ JL (3* 

cr^ y-_^l>~P^i ^LP'yliy^V 
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tjj y, ZTcZIZ \J~ 2£^> Zf'y 2 ^ / Z~^ kr-yj Zl «Llf ^ X"’ <L z^ / zOjj ZZ4 l/V* 
^ Zl/Z- jX^X <L~y l Vy zl^ k^L / i_Jyji Zl zizl zl" /"( ltO <i-)? r iS‘1) 1 ', 1 z"l ^ — /Ui 

Z*" (jL/li^-^ w ^ kLl4s k^yijZV* ^ ij* GlLr; ZlZ Zl Jf! Xnf“e^ l/j zl* Z^" £^j)) XiS^n iJifX' 
^ >jf J l- zl _"Z^ (3 iZl Zl" 4 ifC; £- J > kZ 2— If y^» ^ i^yi I iZ" ki/ k-^- ^ ,ZZ^ ^ /^ 3**”^ /j^ ~ 3 ^ 
Zl £))jij jsi Zl i^j \J* w J'lf jX yiy*i 4~ Z* <^~ > Zl ij'i \J* Z_ z^Z^Uyii'Z^ ZlZl j£? f 

<L^/' z ( Z^' )?iAj'S<L<L-J* 
j)\ I n Z v Zl Zl X y^L f UZ iZL J^l» Z jJI ZZ? Z-y^Z^ k_Zyil t^Ly Z-y^Z-^-’ Zl/Z Zl f llyl Zr 1949 
y(y*l Zl jylyZl- JlZ ift Jf J ) j&\ Z^'Z^Z^l zl" V( Z"^ '5 ^^ » 4- Zl Z_j k zsjP *y X js** Jf! 

-Ur; (J'ls LJj's ^ jf -&. JZ Z^ U [j% ^ ~ Jf* ■{ ~ 

U. Zf (/!/ 1 £- J>) kiZ syy> v/ r zVri/ <> in Z>X- jZ/l Z_ z^ z~4 J-iz Zl Zr^y 4) Z^ 7 

ZZUZy/* ys I kZypyr’lk JjX Jf^ S' ^ Ji ! ~X ^£j ^ Jtyf. X {J ! XXX X 

~jj <£-j } j)i jj ez~j (L.J tJj ! Zl Z J U1 Zl Z_ »yU-" Zzy - *^ Jy 2 ^ 
l/kL Z^' z/ Zl z> JAzT^yV zv< or* 1978 
z^ Jy>* ^ / i^Z. 1 ^ilz ^ z^uif Zl/zv tfyKz zl ^zl> z/i zi^' 1 4* z"Jt? 

-"^ Zz’y 

l 

l/zl* 1999 kL Z^zl? Zvl/wTi Zl A/- 

/ 

z^uu Z<^ jf/d/iri zlVfilz ^ z» ^ ^ z^' ^ zr* zr*; ^ ^Z^lT'z^ z^ / 

k^y.l A /I lly I <r- Z * y^Z_ /( y k_Zl _ ^ jX XJ {/* 'J^‘i j Z * Z^ ^ \ jX A ^ X'dL<L. fXh U'y Z Z- 4r_ 

-"Z^Z. Z i z (SXiSlX 4- if&\SiJi) kLZ Zz /z^ - ^ Z_r /isZy f/^l Z^ <L/ 
Zy^*< L zl Z^ylf k-^- ZZj kll (J 1 ^ kZl £±-^-j'jj ejJ ' Jf^X* *J* ~ zl k£yj/ Z^ ^Zy< ZZjL* Z- fllyf 
4 V Jj 2— A si ^y-^ (3^1 /Zk_y> Jj 2 —/a$ X Vllyf 4i_yU'U Z* >-l* 4l Z ^ /Zjf Jj 2— A <J? Uj 

kL (J^Zyi I Z J ^9 Z" w> Jj Z_Ur: ki_ <^/‘>> XJ syLijy^y i < Z? Z-r; ^Z* Zl ^ — Zii i_Z) Z_ Zl Z^ 

-l/byfj*^!^ zl* 6^/z^"' 

L IZri yf Z_b Z_U <1_L Jj z^ylf J'X' L- XZjX ZyZ Z ? ^.-/^iy L ^ZZ y^U z4Z^ zl 1981 

z* ( 4< zl* zzi i<e JXfUjX j?*if‘if i z i z Z4 Z^ ^zz ^ ^ z^9 Vestigial organs 
ju^ kZ z< yi z^ z (ru 1 / P* Zzi Z</ ^ ^\ {jji sj» n ^ Ji/^i Z/^ ^ L-Jry’j 

- k^_ K>. If f Iff I 
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j ft* ^ w y irrr (3** u vi< (J j if* ^ f u^f 2—f d\ ^ ^ f(ji\t> f u ^ ^ 

j^l" Jj dfj <L- Id <n. fly 1 3)V «. t>f ijsd-i iJj\Ji f 'flj ^ id* U L"n !£■> f \ udd lT* u 

uK 2 /jk Kvii y ^ > lTu ^ u (Jifcr 4/ </ >£< f </* ^/vUy d 1 

jf fUU U f 1 df^lf >V Usjtilr &»? L (fjfdt- Cj/fft t/Zu Z. </l 4 > <LT 

d ? df jO'f <£_yl i^yd j)t fi^jfi c/^* ijjjjP&jil (JriU (/j 1^< ^ i/^ ^ Of/jl^jd- 

^ Uj Jlru? <L/vI^ »ly ifj\Jb)blCl L \ddfjd ^iff^ _>T M J> : 

-^IfLC-.l'i 1 ^ _lf< JJ (j If ju<vi< S^lyD^OjI ^X*‘^ 


MJJ if JUdf J d d>l ijjf dUjdf 

(j'jU^) 

(■ (vjifi-Lj n ud i}^ J ^ wJk* ^ ud if‘j x dd ^d— U^dl? >? y <z~ dU'/d iC k if U>jdU 

f j ft ^ f d <x.j f c^L/j i* Id i' j did ^ ~ j <z~ \ d cd U p if L. v r: Uy^ ^ y <£- c~-y> 

IftK Z. i/ cA c/i ^ fdb?? J& Iff Idl'd d^> Uj if a It* A/f ( 1/uT"’ y- v ^ 

- c^y (J /" 

U*< A. JJi A A UivUlf y 4- c*-y> ^ SVm/i-^ f Ids I icddf \$f uf l ud (\dbtf ^ i£ 

~<d J d. dd uf^^dd f~dfU^d 
jj tdif duf d“ u^&'iS* L- jjf id Uj df >?d ud tdj t/i ud uddj&j iS /• L f y <L Oijixi? 
ijf di <z- k'lJ d. d./ j>f id id j f f yy d 2—f u^.if b d- f-Ujd f d‘) tdj ififxjf da u 


ifbsf 
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Uy.if'l 4 jX eL. Jk/^4 f U4 4V - l4/ 42" 4 4_y^ 4 f 4414 ^ 4 * 4 <2.U 4r; j/V 

-42" ->yV 77 4 4~ y (J/4 1 24 j bv 7 4 f 44 I Jj)£ 7 J? 4y i_i£^ 4y J b 4 If 4" 

JC <4 4 lj4 j V / 4 Jit* 4 f M 4^> 4* 4 (j4(/< (4 4* l/b^ 7 ' f 4 4. (/* 4"^ 4< 

Evolutionary i 24 Ji4b4v 44 4u in 4 (jb'j **. 4 <U j? >?> 

- £ ^4 J 44 tree 

44 2?? Jit* 4. 4-4* 1 4 f bb 44* 4? (i-^ |*L4 |44 (JU'i (4i 44b U 4*" 42.2(4 4~ **44 44 

-4bb4 tj^ze- (JIjjI <tL>7 7 j\ bU wU 

♦ ♦ *• v w * 

b 2^? (Ju (>4 620 [j^ ^ J it* 4. f 4 1 /w^ 4 4i (4 (j4 ^*4 (4 Tri lobite i bbb 2 4 4 4 

-4*4/ 

^ J^ 4< 4 ^ i ^ivii ^ Jr: *» [f'/$A Jit* 4 Cause and Effect I Jkb ob ijb & 
4i j (j^ ^~o kc4 /Z &■{ <z~ 4*4^4 o^u. JL4 i \$>/^./Z 2/14 44 >4" 4/ 4 2 ^ d> 

4 4 44 13 4-k 0 ^ < 4 4 4" 

4 * 7 c^ikjlt* 4 uri-tT * (4" >? \f )7> 4i c^ikjlt* 4 (jylj 44 4 ^ 43 y/ L ^\J7 7 

‘ „ ’ • • V " 

4(j4 4 (4* 4^ <4 t_4 ^l 4'4 2Ul (jO 4* iS‘ 4* 4U 4^ y* * M^fy ^4 J^"* * 4^ (4 ^ 

^ cwWg/ 4 4 / ' ^ 2 in/ x J/i 44(4)' 4 by>4 4 u i/W ^ / ’2 in/ Jit* 4 41 4/ 

v ♦* <♦****♦ 

_ t^_ L"r: 4 (4 

4r: 4k 4* ^4* 22 d'xj >'$' > 7 ,~j ) * 4" 4^1^ iil’4 4 <l_jU 4* 4^ Jit* 4 4-4* 1 4 41 4~ c^l (Jk-^ 7 
^ 4i_4i/y 4.^4* ^ 4< 4< l 413 ^ 4) 4^> 4^' 1*4 4^1 (jf<4 »4 4^ 4^ ^ ^4 r 

-4 f 'lfc‘4 , t ,, iiL* , 4f i 4 413 (J 4 4* l if 413 

^^444^13*44^ (A '^^^sJ[i&/j£[/'ji/'if-^J^ yf L^-d*' 

4 ^ I L ij~^/ J'^> <^_ l jy tj4 3Lfc4-. Db <Ly 4r4_<^_ Lr: 4 <r- 4/ 4^ 4< jX 4 7 4^ 44 
^ 4)4y 4 4a442 <j4"444^ ^ ^ 4 4^44 4^ 4/ 4^-4> 2«;W 4^ 

-^U4 

4 4 41 3b ii>/^.^ jz iS dy" Jit* 4 fi) i/d'- 4i4> 44k v 4 j^yb / 4 ^ 44 41 42 ^4* 

(J31^4^ 4 * 4^ J/ ^ 7 b 4^> 4 - L"r: wU ^ 4^ 4^L 4^/ (jb 4^ 4* 4^ J/vi< £ ^bi< 4^ 

oy"4-iy L'U y.4*^* 4 4 ^ 4 * Jit* 4 ^d ud^ j'^> 4 4 y* 42 4^” if bi< 4 4^* ^ 4^41 42 

4^41 4*4 U 1 ^ 4^4 43/^4 4 7 b 4 4 Fusion reaction 14 iPj4 / 44^ 4*4 

4 7 7 <^_ 4b"4^ c^y m ^-y^lt*-4 X_b4 (Jk4 131' 4jl*<yvi I 44*1^ 



iT^bid 
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f IX J-Z Z X Z. f M Z^> Z <LU> ZT cH ZZZU Zb c^ZZ ZZ'- Jit* £ JA- 

- M if '1 fi- fi tj'iJijlXb Z tkrez. My jA' Zl IX Z-(J>* Z* >Z x< c^ZX jlZb 

Z* ^Zr 27 (J^* L' Z^ (jC/V XiJZ Z cXv Z^ Z^ ^Zr 127 ZZ* Z^ ^ ( 3 >Z> L Z"^” JX~Z? <r- f UZ 

X? uf/ 'i-.fi uriSf^lj/ififsK j^fii^&i^fiuU^i-ls^lft My^fi fo< 

_^f/ 

t 

a £* uv ^ zzz Z. ZJ< u>^ i Z_ z Zl Repti les i zz z Z_ b i y lTz zv ^ z-wZ zz;/i 
( 5 /Vf Zv Z ./» I Z MsM c^. n. \J^y Zl (J-Zy Zl ZZZ Z_b 'fi& Z~ 4 - ^>K f^My A.M 

-UuA 

f y ZZ )'?' )? {jM- f f fi i Z< y (J^* l Z^ Z* >Z* <z~ ifi Zl *• UZ «l - J if My JlZb Z* 

- Z.l. Z^ ZZ ZZ"' u/J I r ^ c ll'K/ y 4, 6l/V- X4. L“/ J Ir y <L Z y/i - 4, 

(/;i) y u/~> <-7 u. f Mr) ZM* if fifi <l-/» j> I jf~j My~M Mf i- U? j L fi'uf fi A 

-fiJ.<fi>‘?>?~^ifMi^ M&f-t-tfjMMb Mj 7 

** *•*<** * 

I (-/li <z~ MiM Mj) l/bj iJ 7 y f If y uU 7-i Mb MM iJ7 A~^~ JM uf' l/"i ijX (3ZZ fi jlZ 
cX/ Xx I Z_ b «L- U ^L I Zl ^Tv 4 ^- (J L* Zj uC {J? fi L- c^vZ IrU r: svjj 

l cJl j •>/:. if' fi' J)\ j\)j c7(7 fi fi bU;-(jj i-y JjA (jOr* Jb fi} fit UZ *Lb Z.j 

fij if: > 7 ) L J\* Mi l uZli ^ ^c< oZ Jz ^vU ^-4. f/ 0^17 ZIK Zl JtbjXi Z.I Zl / 

L c^ly^- y^U Zl Zy y^ (Z" jy l* Zl l* l'n JbU 1 ^ Z*-cZ 

** •* * c 

-\/VuA o^l> C\ <z- f Zy< <r, f'f't/TiZ'i LyjiriS)?. Anthropology 

Z^y l Z_y j ft M -j>i iM>y L ^ Mifi) ~ Z j/y fy^ {Jij^i^ jy L' <r- Zl f ZJ f \ fxJ 

j£? Mf >? y £s*) fi.u? c^) M fi) 0 y^-> ^ Zz ^ ^zz i^z * y Zi< zz^ - Zl £i_zz Z<Z< 

tffi&ji M j?$-f f ~ «(/ z^ Z-y^ t ^ > fi-f ' fjM j'M'i— z* zl ij-Lu.iL (/^Zcji zc z 

^ z/zzh dufifi C.cMt-i uiiStib Zll.Zv L ~A i/» {Ji i-jislstflr Z v 

rzZ jwU 4> 1? fe'J'z Zl ZZ ^1 0C/Z4- 

-^IZy^Lz/ 

(Z b MM M'fii l f fi} jM i Am f M ! M ^ ‘ i ‘ M \ Z* ^y Z_ z* Z* Z^ -rX w ZX 
si- Zbi< Z^Z^^-* 3 z/zz Z^V Z* Z^ /^X ^< 4 ^ z Zi< y U< L Z< Z-’ly Zl Zv ZZuC Z* 

_Zy |*(^t*X*vl MJjy** ^9- [yji-'M A jA ^7. fcZ_y Z y Zl Z? I (JZ Z~^ 
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Se±.S Z lj & ( 3 T P~S (J/”| (JOj < Uj (/bybl I'lJ Z J <) Z /S y J U' If Of 0_ ^ ^<>0^ b ^ 

(/^ o>U?j i/ ^ Jtvf ^ <lJ ^r< JIviHvKl'v i c^i/ Z_ Anthropologist i obyU 

o _ * mi ijj s t- tbrijif. ^ sSus-t- ju <^i y ^ y ^ y y y^ s 

c • V ~ ** c * •■ 

<y y y yy ^ y ^ ^st^^y ^y\^y ^y ^y ^.sy y 

fcbLlf 2 ^ f )?> S Ijj? (J'L St- t ^ (j^ y"fjj>&y »!// ^U 1 ^* fif. (J*b«J Jj( SS \ (J lc_ Jj 

ti'j'i t. L"U tjf>^ <r, y >?) S— /” o^f-of 2_U <r,f J_b i^U t£l bU* o c^y iJ>/” 

fi/p S t. S' o! ul* uS t~ L“lf Ll£i t- (Jb.c/* Zl y^y >-4* y iff t.k ^ ^ if” b £ X tf U*f»-/U*i 

ltu ^ jj^' ^ ^ (/>/ ^/^ui y y^y p* s y yy 

-fi /up y tt^y 

s ^ u^&y* s ij’j^yijjjij ssy^y . \sjss Ssjsjuii/t-. ys su^s^ysf-s^ 

sy l*-, <-*& ^ (i^.L y / ypun yss s/xs »b y z*i s jss* s ~-zy 

y^Wts S\/> us<Lju^ &j\ y \M SSlS, S Ruse ju J^U S U <L Sib Su* lT'u 

c — /» S f Uo< tfu U'yi-ijr: ^ (j^ (Jr^j y aiSoi t> «s ui j > f. ^ i u/c^>U) {jsSuy ( 1 ^ 

U^U^sZy up cUSA J$ S' l uZ'iUjj cftSi fi St- 1 yZrrJ* ulf ^SS y^lr 
Ul iyh (Jl f ul <LU> u' SS AjiS t- uZ y hr uZ ~ 'Su?)?) tt Pl> U. L} 

~s s/ yy>j t- yy j>\ 

S\ <L. u^S'b t-\ j)\ t~ y ^ (j^y^vji ^ys yy yy Zj^ysssy/sui^^-^^ 

** i|V ****** * ** 

S- t—b 3 <l_vU UuZ U JJI ^jU. (J^ (y< ./'I” lyi Uf/ eXj Sb S- S[? Sb S m/ 

S) St t- L'yf b s »b y > iJi sL y s S i* S~y Ub jUu ^ <S ul JCyf * y^* s~ d ) d }> *- w of* y^* l/^ 
0^17 z. ul jf z. »/u* ifbbj iji/ - ’^1 z. c/< if uir* oi/^ ^y^s s/\^y>y 

% y jb Jjtf-Z Si) ul* uS ^y u~a^‘S\P‘j * J ^‘U <[ S' b )U f S S S) csS S si Ji u^t-y 

y St if usu Cj ui st s Si ijjs- s> S) s up t- fi? s s>s y vs y ^y ^ fj Z s cyy\ 

Ul* Ubsl Ul 0_y y y S j;? jsj ^ t a [S y r js 1 s~y ui* y Si y s/ y~s s s &>; y y 

bP -t-cSe* ythv yy jssy ~St- -+u.js\ si t-j y S c { S£ui> fS^y S s 
s u ui sts y s yp y <^ys six jxjj^ y j\?j y ^ y s u^ d) d>^~ y s) 

-Zbifdy y&iKe-isy&s* su^^y jsiu^y us-Pun sy, y^e- 


u^issf ^lSj <yiy 
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L Jyi4 UjjH » 447/ U2l>*( G4 u 4 44 4)y ^’4 uA4l4(/< 4 4 or* 2006//I 

</-^l4 i4 ^ Jib ff £)j f jd Jhjl Jj 4/yl>') ^4/ <y^i fyf fxj 4 >i% 3 4 


- £^L U 


22 </4y/ 4) 4 j4 /tfl l 4 4 4/ 4^> 44 4 4b 4 tifc f fy^ l (4 £) J 44 - 

• ** 

f tZ- (4 U i-X (/ 4/f (4^ 2/** 441" f iff U^-Uj 4/4~^ 4 4 ff/^* JL /^) J j' f" ^ 

-444/1^ l> 63«J>^1 L/f76^ UL> L tf V U .1 54 4* U > U-* U 4 ' - ^ »y b ) </ U y^ - ) 4/ 4 

l^< 4Ld? Uxf'j’C&Jf^ f'C/fxx. iff ^ f ‘f\. J y ^ if 4 ’> ! //// «!)* 4 4 

if . byU 4) 4 jfuf ‘ ■ 4*4) if jj^su 4 ^ y<4/ if /<4 iJ'J l r / 42^(3 (JO 

- tuff 4 fWlVl 4 4/ fM 22 dy* ^ 4-44/7 L lTU^'^v 4 4^ 


_4 l4 £_ f l2y) -4 44* l- t_^- 4 Ik* 4 4 b 

f' \f f by/ 4ly /l* 22 f X-} f* Uyliy/ X^ff ) {jjfj f 7 2_ / jjtJ y4> 4 ^ 4* cb/ 0, 4 

-XXjr^ f ~ f- f L4 4 if 2-)/ 22 ^r" (4 U f 4/ < -4 4l4 2*4 

i4bJlJ 4vli t/“) tfV-l fi./\ t f' ^Ji £ t/u _>T(/VT jVli 2_Xl>') ^^2^/ c/l 

(J2y) 22 ) \JH <t^U <2^ i—2^* 22 Ju2>i) (/Vl-.L c^bby^U l/u >/ 22 (J^U ^J) 

22 Lf4.L (J*- 5 2&y t/^vl2( iJjff t\A if' <j^ j#^ 1 ±Si ) (/yU.L c^bL>y;U 

^(/4/^yi 1 lCO' 4 1 2Rivistadi Biologia L <—x/- c Tu i/b ^"22 b> ^ ^Li/ 

i,/V) ^ rfoi yfyy jy ^ yt^i i ^ 22 t/u ja 

//j) (/U 22 l2y) f -if j)\7*y~j fi2. (Jiyb) 22 Uj l jL2< 22 J/'vj) I'^lt 22 (J^*U w*2 2_b 

H—Zw ^ / b/" 2 _j c^/I£j.( 3'/ ^2y) f xjy f 22 (J) 22 U ^ 

2_ (Jr^ £?Lj77 (J)ybU r* c^U- 2_b 2_/"^l2^ ^ fxJ f Jl- oj£ tjf- 12* 22 -b i-T) c/^ . —6 v / 

i/,L>‘c^> / )1ar‘1999 - u7 1 j fy /2 l2y ) 

/i ) t2 ) L^"U (^2 lT ^ x if 22 (b**b ^ 22 b—^- jf Uj if (J)ybU 650 (/Ur* ^y^v c/^) (j/'' 

<LuJj. if’) L b^b/y;U (^{2 -bf >y l2c t/. y <_£* J\ v dl-ijj "dfj ijf f 

"~Uj ~<fj uf-~ 4-f <Cjfu?jj^f uj 4< ^)>4'Uv)^ ^4 li£) »;u) 

if y r* (Jy ? / ^ ^ ^ \ fj ff~ — 2^" (2 ^ l/"( l/^'^ ? ^(J)ybU- (J“ >tyf 4* jb4 U 1/4- 

^ (j2^ ijljr f { fxJ w 4/" 4 ifjf b ) si- 2^ U (J )y4 1- ) 4 4 * 4^ (/ U 4 l2y ) Uj 4 4"^ ) £- 

ljf‘iX~rtUf' (J)ybU- f l4y l4 f?~ ~ 2—4 4 f l2y< 7 cJ)ybU m y 4y/ 4 (j£*U 4 f l2y< 44^- 4^ 

*•* ” ** £ 

2_)/ yj) c4 1 y/* ( c4 (2^y)i (i4 f 4 yy* Ulf f 4 yy* (J/? 44f 4b 4 ^ xjj f t (2y< 4^4 f l2y< 


^L_>y i^r^/T 
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(/U X f 33 3^ Z<3 X 4-y^ X f 33 m Zf/(Z </ .L/^ ^(X 

yof^—^uf 3_ 3*3 4- j ^yr 3X33 Z. f 3z </S<i zZiy^i'Zi-ZX 
- Uj tS \p <£- ? 3z ^y^ (J ZZ 3 ^ Zl Uj 33* Z3^ 3 3> Z y3 3 /“nji I ji 3 P Zl Jr 1 ^ 3 *>P i/"" i/3 » 
X3 <3 3^ ^ X-X X 3 3 U*V L xf l J^i lTU </3 33 33^ ifV </* 3* *33 ^ 
3 r; y yZf* (/* U <X* -f ^ 13 w ^y^ (/* l- 3J3 £- L"P 0Kj,yy fl' <3 4-X 3J d-tyf'd (jyli l J3 
(3* X i*> X< 3" 3* 3 3*3” c^-jj ZJ 3* f 1861 Z 331 3 ^ >P3 Z3r;.>/v 3" iX 3* 3* 

U* tftJi'Uj z/jl X< X 3/ l>C X 3% 4_X Z 31* lU? 1 3X3* 3lZ X 3* 3* 

L(j ■jf > ' (^ *, 333** Ir^/X ifi Z>3 uf~s 3 * 3 * -ip uf 3* P ij/'tfij'i <f ff\j^ X 7 3*X *3vi 

X b X y 3 * ZX (j>3z 3* ZiX/’ Z 3 *-*^- k/)jy> 3/r* ^ l 3 c/lf-^zu t JXu< ^ <3-^3X 

-X Xxz/ Ji^-iX* X Z 3 3 1 3 u> lTu 

16 X ^Lucy X-i*; yy Homonites 1 3X3 x 331 33 feXiZ 3yy JkzX 3*3 X 
/ tf Homosepians/X Zl*; Z 3/ 3 X J 3 Xji 61 yy 3 1 * 3V i/Dosnopytichest 
A'y 3< Ju><>: c/^u 1 Ju 3 jj ^3 / iTNeanderthals 1 Ji/^' y^-iy 3< Ju /\] ii 

333 o3 tTvjjfjtSojerion L ujf.r if fs^St 3</(3 3 uf 1971-LTCromagnon f*. f 

l/ i^£ JJ*0 L^\»f 

-"-(£. c<y7i>^i ill ^•’3- 1/^ 7 ^. 7 ^ Z>y ~" 

<L ±-f <L d>jt if ^(yf <L 34 Z-Ij l-/oHuyiy J;y <L/jf ~ f 
u^-iff _>i3 Z f 33 ^ Z, Hoyle l The Can, t Ape And Man yf ^33^ 

.. _ 1 ‘ Yf 

f SalosburyZy'X Jy3z'XX^3 2 ' 1 JTi X) uj ^ X ^33^ X ^yij X ^ 7< o 
X X ^Ij X 3 ^ yf tX"- X tfiyij /3 Zu? 34.L ^U“3yU X 

jjf f&fuj fyfij} j'-d 34.l ^uz>y;u 3^^ M'p zip- 

f 33 ^/x'” JyX/V3^ 3'Z / 4 . (X J\ L 3 yji ifjr'-u 1 L„v Kf y ffy^r t*lf L>> X 

Zzi^ ^X^3zXParemishiaX3y;3 > z^33(X3^zz-u7'^3 Xu3>3/ s' 
3 * - Uj 3 7 (-* (Z* Z. U y X 3 3P X f 3> < X X 3 |" Uo.j < tX y 3 Xz* > Z'U - 3 ^ 3 *^ 
c/^Xvyi 4 . 3X3 3 a/ 7 3' Probability 1 uiZ< Xu t/u z X <j3i x/i 3 ^ 
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jujy if \ J )L\ [jj xf Lfl 

(^ 2 > _- 2 >) 

jS ^ (jL^I i'L [S<Sj £ J>XV lS‘ AJ) * tf S? y^lt' /tv< l* If r: (jyiyi I i_i£^ yy ^(JjyyU 

sU" l^w^C 'ij/'J Al) 2iy / jiyh lS Uj in S. A I (JU/U ijUkyy uA <z~ if A I ^-Al 

If'l J* m ^ 4 . ^ *j i/< * A A <z- if if ^U til A U 1 St/ jf A It* * I** 

c^-yy ^ J> mUlT >j if Sr Ui *JjdLj A .... Equator 


j^bsf zaS^c r^A 
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if fx? ffjifuf ^if'ii i5ff^~<ffif ■blP‘ l C f c~i)ff' ijfi—jff *"t 

~jj f i ff j?) Z? i Jf f ff) ^ ^ ff. ff v if / i f~ $ 'if of 

>W 0x0 wLt ^ y ijU \S> y if* ^U"t> J/ lyW ^ ^(/. ^-y^Z. fM 

^r'(/ l 'yji-fc/u? f) jy if usoxo {'fffobtf fi ... Jj} J\j>\ fy of fxfff 
fffi^U'ff f foi £/> i/<vi<-o£?^y - ^/V kV* y (jf U &y^4f\y* 

fj ffiSf>f fo Z fM-u? ur'Vf J^y if Zj 2 . Z. J? ^ i ir 1 " jby> 

if f' \ fs. j ^ y <Z U 1/yJi r* j <> i?j (^ (Jjv U U Z_ b Zl> syy (_^* (/* U IZ U*j (J^ iji y^i ^ Zf Z. o i f} 

-fyjf Jf?ff& bt> ij/ff^X rf Kc/* 4 . 

<Llj} [£"£*> ff) fffO Z M ^ ^.vL Z cA<Z* d>/*< f ffiX if) <£ Ut? 
ifji ifjiu ifi ^irb i/Andrewsarchus mongoliensis^Zz*;^ Zi 

i$%x ~ <df zz ~f.y i$% y y f iff o-»Lo ,^> (j/V(yf zz w z iff y 

f if flif 0 f u4^> f xx iff ~f f jjf) if if y if 1 ) L (JLV <r, if xx ifjJO (/*< (/Z 


'll* « 


cZ iZ y Zb ff^i) c^y i^Zi z jjfi fi^vU'U <!—/)> y Z if if j>j u - u ^ i/i 

L Z (J*f jjfy* j>Z ZZ -c/^" L' f ^.U £^. (JivU'U j/r* ^ lTr< (J^ - * if If I L> ^ ci^* 

vjI (J/"l^(Ji>yU (JOj( ^ c^y <r, (J^* c/ 2 ^ t-T< fi£. j' U^ I (JjvU'lf 

j»\fyjf}f< usjixi? jif j jf f i-iti tjui ~f<L <-Si & uf J^y i)^~<~ if* f 

Z_y^ylJ? U. ^ti^' j 0>j U'U (^ y ^ (J^* y^ ^ jU. c^Ub- (Jy^ 1 1)'' y ijl-ijr; tj>/“ i$f)> 

♦ ** c ” ** **** ** 

vU^<l^(J^>(y jib'' Z_r: tfljjjCl <L. if iS‘ f} / ~J'<~>-Jj 

'i f jij ui? ^rf. Adaptation to the environment--_^iyi Jb/u if- </u <L tfoi 

f i)>jj If £^~ if L"y v'U'l y • f~ Jrv i}iff <£— iff w (b? fff) iff f 

j>\ L f'6 f '{J)jf\? ~ tZ- if t b. U^l fl if jX\ <f if f ff) <£-. \f n yj‘if <*> Ly 

jU*j f f r ?>f j>\ if yi ff f f ^>. fl? Jy- f r*ryj//4. (/vD Z_ Zl Z_( ff f> f~'f if 

UyUU I y if l if 6f» ^vUlf 1 ^ b> ^ £T(Z J^* w ^ ^ 

i)f efi) effj fjCJ if eZ- ef f f)f\i‘if~i‘f)jf\j if iX> J) i J)i f jU"f ff ff f- fi&ji 

fxL. iS ~f t»< Primordial Soup Theory ^ fu f uu y tUfff >& >'? >? <L 

y f f l / ff cJ\& c^j) *,fi -efL ff cJ\? if <z- L y ^7-i iff. f— i—i fj ij) i—i U if iji 

f /7i ^liJf)jj)i / fii~i)\fj'/‘jf^l‘)^‘iJji'f, f/ff^ f Xj ff <l~) 1* fi o) Ji y j)i y 


f^bf 
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Zb Z<z~ if * Z ~ b/‘))~f f f Zi. l/ ( fob) f <^)l> (^* t/( L/»jU ... Z jU'U 

Multicellular bffff Z Z f* J k f >? >? bZ if Jf i Z 

-i/Vur^wQ </!* Jl$L Organ isms 


d 2 ^ v.»f y (j ^4* vi i jj Jn ^ c^i Mutations (jL^ Z <l~i oJ dl I bb) 

i/l Z-ZC.if'i) f O. ^ ft ft. f\sj)! Zb J* l OJ ijj U c£* (J* W d^ i£* oZf U* f 

t—/ 1 }) Z f i/’lvUlf m 1 / if ft OJ fl ^ j b Z J C* _ ex. f U rz j - * ttr iZv' ( . >c/* ^ n. f U L f J f 

-Z C.^jlXbb Zf f f^ ' £-\J) j\j* U 

xf- 22 ^ f &.//')? *»j» if if iJiiTjfi a Jit* 22 ^y'b" 22 Probability I ^u£*i 

~olf f^Z^bfl if') Zf ZjZ ^ /•i- 

<4 -/^ lT^U 22 ZffZ'Z f if ? Z ~ o)~t~ J|j Zl Zf f ci/ L vi < i-X( (J Lc 

J:b"Z_ t/i ilf j^-i ZZZ of C^J) ^ J f z ..Dating method 


if ^af-ftiJ’Sf' csirf, z> Zu 1 iMutationsioZzf ^Jiz< dH «u 

C2 j-Zvr^ >_X"< >_v^ cA/ y»< t_il/ / f \jl of ~f ij/f lC k fZ^vLcU d*k 2— Ur: Z X^OZ 

-ni/ift'jjitft ^ZZZ o~: Zbf f of f.jjiuijf io &\) <L l/ J rd r -^ 

(/! ZZZol ZfjZibZzZ'Zbft^^ifz/^Z'ZfZ^oZZb’fZo^ 

L JU’vl Zl Zf ^ Z* Z f f Zft L/4-y U* of fb /" wZy f) lffZZ)h *^’lf l/ * 2_ uJ^l <L-jOjb p 

j-ftiZ<Lo'Soj2-f^'Zfj) / ~ / ~,Lft\Z<Lo^>2Lf ifc-ue- 
*6 ** *♦* ** ** 

i_^2 J i2 4 _ j V ff f Z j'f f ( *** ‘~ (y 1 * ^ (^* j&.j)\‘Z Z L>i/ ~ o' 

{ji / 1 Jit* Z Zj\ o Oz Z if y Zl (jvU'U tjdjf of oZ ^-/t ^ f Z j zf - i}if f uy.Z 

-[/ ($\Z <Z- ZZ 'Z-Zjlxir DJ/ Oi/ 1 of 

»jU LfZ Z (jy [fo i3l o Ol. Z oi if Z Zij ^ z/ if iff ft** ijfi o z Z^O-X^ Z Z/ 

vf /} if) ^ / oijft ZZ (i f of-Z~ Z. o Z~f* 


zfjiZt f 14 oZ)?)> ZZ ZZ Z f(P*Z f J/ l J^y Z if ^ 4* 

Zb Z/-i Z t f Z^>. 4_ f ^ Cosmic Rays i JuY Z Z bZ S? 01 

Z Z zf ^ Z f J^y bZ‘f'-Z Zb> f o 1 f oZ ff)i... .Solar Flares Z 

_4_ f‘j oZ of io> )!//■ f oZo^ Z of *-Z ZfoZ ZZ f 


if^ bf 
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Dextro ff i»\ fb u* 4-/ f/ <L lJjV&V/ <L fxj <L Jr<j u 

4_/ c/i C/> u? ^ J A ^z’ 1 ^ jV* 2_. J^U Z. 2/> <jy« And Levo 

tV * fKlv»<LT f ^ f M f ^ 

f jit xx U^U'U wU- Z_ U? ,J^4_ L^-jfiJk/U 7 sly/ fcZ^v c/* // f Uy/U (jUf X 7 ')^ f u~) 

ft tj)/' jT J&.fi jZ l 

Jx\vj*3?)? fxf jr-^cCj^u ij k* <LAifj Z/Z-Z^Abiogenesis 

~r^f' v" Z, j U # l j <l — 7j$\-TL. fjs jfulxLr ^Jj} > (jl Z/yU'U ijC'l-f' l J? Jff j?) <z~ f l/ 
if* l* -- (j^lfc* Zl c^Lfb- L (/yi'.J'\ r >> / Uif vU H Ij 7 (fn / ^ (/ *Z U^< 4- J ^Z'l 2_vU .#lji 


xj/ f Jh}\f J sLl t^jl \$jx? Lfi jZ/y^ 
(^> jiyu^ ^>) 

Zl t/i y l/ZZ^y^ I5Z_J cZ* Zl ^Ly 1 l/" lCi3 i/" j^vU'lf Z_ ijijb ^ > / jj 2—/{j f b cZyU Zl fbZ< 
^ Reptiles u^f Zj* & ^-xs sy'&Jtl. J* / cJIjjjs\ u? ZJy* Ju^ _3/ 

Ju cZ^* c/^ Civ" i_Xi if If* ft <f) f ift~tft c^L/j iff ij * 7 j P’- >yU (/* >?) <£- f'j f) 

2—jt X XX fs$J!/\e ^ ,f\f\fl$7') ~~f f> 0. f} J) * <£f‘fxfb j? xJ/f. L \J \ - 'ifij j\} j i\? I'fy 

lT" Archaeopteryx /^yu yfij i j^y'u <Lb 'JL <l.xs <Lb 

iDuaneGish Ph.Dy ji-u5 7^)f ji^i.f iScJ>f ji-Uy^ 
r&jiSuj^ wu^j'i-AsATransitional Form Archaeopteryx Would Not Fly 
Icthyornis And l <L-f i) J) • Jf'lf if I 1 -jjljs- \J fjbyjf'b «. if y Zl <£l Zl 

ji\v^j»sLJi.d!? fj? ^A£.*w.f{ jiXsS? f^-xs is>& ^-^^L/J^ZHesperornis 
U^* vU*lf <Z^ <r, y Z_Ji cZC Ju* iff jit Ij)’ ifl-jSlf f} lib ~<f Ub i)>y l 17 bXj l 

ir^ ' j-L yjiir^~j7 
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jbyjy^' l4 f ~ JZxftfi'i tj>/“ 4 /?• L } j 44 2—JsS t'bbb <L-f )) 4 Jj}’ Lfh)l 4* 

4b 4i4b 41 4 Jb jit. 4 c/b-4 ^uT 4 "L> J / 1 J"V 4 * </* i/*' 4 u^uu 

44 i4 V(jy'b44 4^4 4 b ^Flying reptiles /4-4 4b 4 * ii / 4Vf 4 
y 4 4* 44y 4< (4 4> ^ J? 4i 6 V 41 4y 4 4* 44b (/ < Archaeopteryx 

44 4y ^ 44 4^/y;b' i4 f * 4 4*-4b 4 (J/1 ^(Jbvj 4 44b 4b 4b4 ^ — 4 4y 4 
b^Lu-J^cx 44 J~ y 4 (/ /jibs* 4 Usf 44 4 b 4 b y 4 ^y> 4 -/<!> 4 44 

444 b 4b 4^ iJJiFurculai^i/i 41 ^ 141 ^ 44 tr 4 Archaeopteryx 

4y 4 »4 4^ ... y> 1 f J)j a. 4b <4 y (/ 4 ^' 4"' *4 3 A 4* 4b jl4 L </A( (/ 4 ( -4 
>_y> 4 4* ^4 *4 ^4.4 (44 (J^ 4 * 44 4y^(Jyy 44 b 4 f bb_J4" jbvj L 4* >-4* 4* 6V bb 
(J^ 44 4< 4 4L (4 c4 4^-4 l 4 vb b'lj 4^ 4 ^ 4 O 4^ (i^ It' 4^ f i4b 4 b 4^4 

4 4j 4; if J^ ^ <l-xj 4< ^ y 4 4 44 b Cranuim ijb </ d>4" 

4y 4 sXj Jf 44 44- (j/^ifjy^ 4 <jLb f / f , 41 j4 C4 Benton 4- 

» ** ** 1 * ** < < 

4b 4 4 : d 4^yf 4...Haubutiz :}.>i -$d?»z» f f 'u»xj 4. ^ 444 ^44 

l'vTj} f 44 (3l Jb ^ 4441 4 vi 1 4b u> b Quadrate Jbb/y </, 4 ^ 1/1 41 

4 ^ 4yjlt 4* c^u4 444(jb^(4 v ^‘(J^ii , b(^b>‘^i(j J -lt>4(J'yj4 4y;b 4 f 41 4y c~ Jb 
-J 1 * 4 ^ ^vb bb Jj} \f ^ Jx f 44 4 <4y 4b 4 Archaeopteryx 4ii> 4 j b 4 

^ 44 b 4b i Archaeopteryx 1 ^t> 4 ^ b4 fn 4? 4 ^ &4E4U 4 * bb ^4 41 

?by 

L y^<4^4b4^4b(4^ < 4^^(/' : ’ 4*^ * yrf l/b 4b. 4 4 4^4b ^ 4(ibj ^ b4/b 4 4< 

^ L'r: 4/4* U44 ijf^eL, lb 4^ (Jyb ^-vU’U 44* 4i 4J (^(^<4^- l4blfL'r: 44* l^i-4>4 
4) 14 (/( b< 44^' * 4 ^ ^ 4) 4b 644 1 4 4/uHb ^ 4 *; 4b b 4bbb ^ ^ 4^_ l4/xlf y 
4^ 4* 0*K U* w 4wyj 4 ijn 4u 4 4 4 fbi 4^ * ^ 4U 4^ ^ 44 » J 4* 

_4 ^4(Jb.^ 4Usf (^ 4 ^.L a J4 4 (Ji c^l4^ 4( (jyiy 4 b> 4 'b 4 ^i 4 ^ ^ ^61' 

^ 14 1 1 6 / | / *4i 4b 4"( 4 ^ y if vi 1 4jj» 4* y *b 4 j * 4 4’yr f 44* 4 4 4 ^ iJ^j ^ 4b b 4 f 4< 
4/ 1_^- ». f (jjvbc b 4 (jyiK (jiy^i 4^ ^ J<r* b4-«i_ 4 f 4< (jk.4^y bX/^lt' 

J'U^ Uxf f* 4* ^ 1 /" (jvU'b_4 (Jy/^^b 4 4 b 44 4* bb f 4i 4 < y 4 ^4* 
4/k 4b4jb(j'4^4l4b4 (J^ 4>b'b (Jlc 44" b^ - y^4^U'b <i_vb iT-vU'b 4 4* f 4<y^ 

_ ^ L"r: w^.l A ib 4*” ^(Jjfb 4 f4< 


LT^bi^ 4>( l 4 < '4 
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Ambulocetus ^ 4^ f uf di ?*u? &CAu? 1994 d<i- tudd d 

Uj dd Hooves djif J'-^vUL- </< J^» i tfu ^natans 

jl-VJ (3^ f Uy< UOyU- (_£* ^ &udJ f d *-J>-\d tjrf f (3 L ^> tffxJ lS' ^ 

- * ♦*<*** v 

d 1 u} ff* lT" u^ylft^b 2_|fe / i^C/... .Transitional Form j/ 

♦ * V i 

df. d d> iidjyf 1 ' U ! d>^ uf l f d* d dji/d 4d -d d c — ’ g j>\ df dfd\? f 

d u^i* d d ^ dd d u ^-dU f -d \d d ~ ud j ~ Ji\ f f uf^if fd^ddd Carrol 

V V ♦• 

Pictures From Carrol, Pattern And Process Of ^ Jd tf d'-d ud f <d., 
ud f ’ <-*7‘ fu Jl ^ d*fd if dd L.fs$ JG> ^-Vertebrate Evolution P335 
f d * d d i 4 d I fjA-.d'i 4 d d d df tf f f'd-Uj £-■> ~dy d e- f d d d/ i^s.c /V di 
Jd‘> l ( di* Jd d Z ~d-f U^/u^d. d j> 1 d d d^ ud jisZjii <l-> 4d/ id jd** juvj fcV di 

Uj d If dy. o/, x./' <z- (\d Ji/d d f-dudd* f f ' '. d(\f ~ y £ r d s 

-Uj dj ddl ^ U^ U^ U d*x* d <X- d 4 ' uf~ ~ U* £- j?i ft dr:di' id U 

uddi^Z ^....Sahelanthropus.... if i/u u. d udu^ dd d/ijSi ^ uy t u d ?di 
^ SV di f ddud 2001 (J d) ^-dn dd dd‘‘ ud udlid^ d .^ * Ud'i w^> d >? r* d * d? dt 

d id d. .. Brigitte Senut fs d fu? ij^ JjL^ Jd d sjfr Jidi f 

'd4d\j* ^(jyUi / d 1 did, d d j ~Uj dd J f ^ ddi dddb Canine u/yi 6%f f d 1 
f ud'i ^ di/sd ud ^df d <c~ uf uj d^> u fi d* usdi ff d 1 d ^ (/;d 'd d 

fff^dd </u d. d 1 ddd f-id, Biped Creature ud f> d ^ jjiw l} 

Ud i ^ d fti uT d/^id„ f dd4 ijf ddi d y d d>u) f f) dlfX 

-dr d >?, ^i/i>d. 

duf ~ if ^ JTi utktiddUjO d\*dud U>jd\* d^~dd> 

i4.dji & f f\ dJ iJj d f i /d d f f i j^yif ifud dji d^i dfd\ ud dt f i fjjijWif /— 
d&l d Uj id i f ~ c^l f j> \ did f -d 4 f‘d d4 J^i'd dx dd id f ijdn <£- dlfrt 

-dud ^ x id u d (3 d 

£. Ud dj d? 1/ Eu sthe nopte ro n 4d Zd* dj fu^ud ^ du? d/u fuj^-dd du 
di d dj d uy» iSd f L IcthyostegaL^^^u? d/Ufi w_i Jd? dju f358 

id l di dd d f^* dZ4 id /d~ Jcdi> ddfi « 4did .... Amphibians u^f 

d/d-jdf ji^uu u/ifjdid^&ujdddUdiddu'i-LxfJididufof 1 

iT^ d^iyd'i 1 , idb ifi i-L djiiT^d 
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'dL A A i jf f A y f zl z^' Z4 ziy ju*>j Zl y t/* A if yz_^> z? 

vi i Gould jD /- j i>v^ ro^"i * Af if A A' if -^ffAuA 

z?l±C...EIdredge AJxj 

a A A 1 A 3 A f u 1 A^A A ^zt> Z/ i <>v j» \ddif t ify^ to A' ur* * M" 

Apple A ^ £d A^ L/Lb/^u> ul* Z>< z^hyuVr ^ ^> J-ik> A z^z Zl HZ 

/ 'tffijbjb if i jA-u^y A)\j#\ 2_j ^y ^ if‘Ju?>& f if A'i f f ..... Maggots 
JlA A ZZl A vU’Z if‘) s> Add tny t U> [/A if ~ A A if*~dd fj dAl AA~iA 
if f ^ y A y Z 2 ^ y^z? z£ 4- Z_J Z- Zl Z~> yj* <r- z^ if if. >p ~f Af 'coil* A ?Ai 

^ A A \f 6f>f'AA>?> ^dDdontochelys-. A\f\S6f> A- A A A 4 A fcV 1 A A* 
A Ji A L„r a >A ^appochelys ^ A \f \A Z^> A -A A >?> ^Eunotosaurus 
A'y/ l ( A* Ad- ~ AA > ~ir</ t ii’ A df 240~ J-A A ui-Ab A {GrandfatherTurtle 
A Ab A iji ^f-A A Ax A IjA f Jy Zl \j i A ~ c^l Z A >> * dd >~A f f fr 

j.j& -Art A Ar A J / A A A Ab Al d~ f ' dL * f f Jj * Af A"f-d~ f if f A ^ if 

A A A AA dd uA Intercostal Muscles A a A a 1 A f 

~dd A Cjj A A AA l JA" j Uvj uv A i dd< A d-jjiJ^sb Z f jA dd dd\ 


iAbf d. 1 - AjiiAf 
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^ xxf-xxtu L/Eohippus Liuf^ft xxux\* L^ Jf <xj/ , fjj cuu <£ fM 

jf vj< uft jjf r* JJ’* jUv/(J( W^xx L"U «_yj J" c£yU 2l fU7 / SVbJf 2l W xx 

Lcxf f xft xx f xx (JjvyU 2l U^ J f L If- O jj <m <£_ L> jv l£y Ut> jJ' L J' - ' y 

JJ”* t<r ( iP* jit* Jijlp- ^ ijjy y u ^ — /i j ^ vi 1 xx jf t f )j L < J ^ y j _ u J" o> iJ ^ v ^ 

1 * ** C i * v 

vi< Miohippus (jivyu Jfi jj «=j ^ if t Uft J^y ^ Parahippus 

L*L\ Lu^f uf \992 ^ka^ uf if (5 ft xx U^f i u^Merychippus 
^LftLu^f \&\ j»\j$ Lfj>uL iltLb j-\*L\uf LL ft f if* j>\ ft LL 

L f L y Lu^f L u-\*j L u>j ft ft \‘xx ftUjftjUft^u^f fto»ftft-uf Cft f ft 

- L > ? f <l-j ^ { ’Jr* uf J—lsj L J)jft ijl ft tL.1 uf jf )£> xx (Ji^ylf <x)fi ft~~Uj 
if ft ( j if ijl uf ) jL L jx 2U f /• L tjjl ft Uj L fttjb xi ^ UWft / c^l ftu 2l ftxf ft U^ 

ify^ljUf Z. f M (/C y* J^y lT(/^ uf fftfiftuCb 

-fftufft $yib ($ft M jI Jf Jl» <Llf Jl uf U^L&'-Uj ftfy^ jft fi^ f 
fft 1 J" y i'f J u oJ* l/^ j" U(i y"j ^ J? l L Lw> L <l — cj »/ L^ 2— b iir (^y* 

V 

c ej>jf\.j ft ^Archaeornithura f ji-Lr<siL"ji ji ^xs (\s July 

f oLi^ ^ ^)\2. {j ^ xx ixy ^ ^ ^ ij^ [j^- c — xj jf Joi Jy J" 

jfr'if' c — kj ^ L l/i c2>) \J\ J' xl. IrU L L*' Jyj ^ jx 2 Li jf >?) xx i/i x — cy Jl 

-L 


L JvU i Ji ft \jft i* iy^-i ^< 7 - i"U ijj y"j <r. J" t 7 ryi* 

S^tx-L'ft L/ck+cf L [yf-ft-Sxx oyYrol J\ xx jf / c/i ^l 

u uj ft ^ J 3 ft^ifi-tfLi? y t L-2 u? cJu P-‘\J ftj < L ft‘‘Lxx‘if* <Lyft 

s $ uV Uj tUx Ji Tjft if (J^y If Ji yyj - i 1 j i^'* oC* U 1* -U (7? <Z_Jj ^ (/ u Zl f i^v< 

if ift^ 'j? ^ ju^'i ^ xxf ~uj L i u? >?u xxjj\e iS‘ ‘-ft c^i^'i^^yif m ly/ 
>^.y uu ^< 0 ? ^/u v Jt 2l (jjf ^ jC_J^ JjfjijJ f Hair Follicle J>0f 

Hair Follicles <U» <L/^Ji cf J ft Lxsk^/»‘Oj 2 - 2 k / uf 

~ XX hi£ (L f“U (J Uj 1 XX 1 J! 1 XX 

ft* Ll L ijftl w xf oft ft 1 3 ftft ft Uj ■>?** ft”' L U U * ft Uj iftf ij if 2 L *UjI 

Jr^ if \? L *Ll ft xft if U^l L^* 1890 ... cftft-Uj 2—f /$ xx (J^yU <x./ i> 
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j. uzS> 4— 7^4 n/* >\j* ..^SjsSif 180 uj ZVestigial Organsi 

Zl f’Cuji A ~ f iZ* ZZ Z ZZ (JZ 1 Zl ijy^iP'-Z J Z i Z'ZZ ZZ fU^f Z_b z_u z 
Immine i <ju»u* Z ^ Z4 l^/oi Zj ^ zu z Z Z Zj IP (J'f&jhjl A* Jk uzS> 4— (/ 7 

J> A J> 

(i> Z-4 U;vU ^<7- <Lb Z cZTjy^^ ZTiiz 1 4 lZ flf i Function 

Zu^l-Z l^Ut^zZ Jl/VZ<£_ iZ i— ft Z "*7 Z* Z Zl cZi 

£ ** < V * 

Z ( ffcVZu Z Z cA zZ ZZb z Z (fw zZ u Zl 1 Zb Zu zz zZZ 1 
jZ Zb Z7 Z_l Z Z/U-' Z/J* Z-Z Zj j) A* jJP 4 Z Z iS 7 Zl f U7 A ^ Jj Zj 
L «U [j> iTfliZ JJb Z — JJ Z4 Z /^zv z Z i/irif \f^ jjp 4 Z /Pineal gland 

-4 tZ^Melatonin 

Z ». jA j ^ j' jj (J. it* Z^L‘ Z^ Jt^Z Z iJz l (J*u Z Oz zZ <^__77y7 Z zZ zZ f Z 

V V •• ♦* •* 

( Jl ZL" Jj 3 ^ Z^Z (jZ Z Z (JtZ Z PelviSli> v Z Z* J Z^- ^ oZ _(jh Z j 7> <r- (JjvyU Zb 
Z ui or* ZZ Z^> ^ L"r; ^Z ^(j/Z^Z Z ^ JjZ ZZ jf Z f U^< Z Z 

l ** * L i 

J^ eZ- Z (3^7 ^J>j\X\r W^- Z y^-^7^' Z-> Z_U (jl cjU*yj zZ ^ 1 Jjl 

i ** * * i ** * * 

I^VlZ c/Tjf* ^lZv< 7 J< cZ /ZlZ 

itZ j 7 j L (J^ylf Z_b Z-y ZZ*^ l^ylf Z_b Z_U“ 7 J% j'<z~ ij zZ f iZj 

i_iJ^ ZZ (jZ^ 1 / JC t 7 lZ ^ Jf Z Zz w ZZ <4_ (ZZy< 7 Z_ (Jr'l ZZi/l 

Z'^ ( 3 / cJ, J'\j)\^ r J > l-U LI ^(Jvy'u zV> 4- Z - J/ L Z^ 

^ — />) Z ^7 Li/U Z Z_l> Z_u Z c^Z.Z ZZ t/i j jj Z7 zZ *• Z t/Z ^ <4_ 

_(/<vuZ lZ ^Z Z_U^Z^cJ-Z* ukZ 2 ^ Z^ Z <^- 

Z'Z ZZi /Central Dog ma Z Z^ Z u^uu ^i/Z zZZv ^ tT: 1 (il </i^ Z ZZi 

y Jy fi&ji Z jiP Z i) 1 zZ ^‘jj Z ^ (JlZZ Z Zvl-Z Z v<y 

c ** <; * ** < ♦ v * ** 

fUr: ^L' f Z Z l/ ( c^jf fcZZ Z J 7 i ZZvU'U ZZ Z Z* ^ ZLyj^ Z '“!'>*}/ 

h C.f'rt A m m u nityi ^Zu* Z_i Z^ Z 7 ^ ^ Z U^Z Z* -n 7 (j 1 ^ Z Z Zf> <>Zi 

JU ^ J 7 (JT^JJ Z-^ (J* yyl zZ z L^Z ^ ZZZ'l ^L z 

_Z7 z -> y*lf <z~ Jf JbtJ'. sb ^ £- J~£ < J\ (Jb <Jn 

2 -J(Jf>jy t i><£f’&jij?*-A zZ Plica Semi I unaris ^ tjtK* ZZb Zu LlzZtZ’ 1 

/> z z Ztjc z Z’Z - Z4 ^ cZ-Z Zt (jz Z ><z ^ZZ ^ z# 

Lacrimal Gland l jj 7 Z 1 <Lb z/ Z Z I (J0ij ZZ Z 7 Z U 7 ^ I 7 < 4 _ _k» Ub Z Z< 

CT^X-^lv'Zj (jZ-Z k 1 — >vlcZ^T 
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- 4 . L"n Uf Z> lT Z^* „i)f Z (X. Zt ^ tl/5/<7( Z - * ^ SZZv zV* ^ 

jo’/" Z/cZZ^Z'l 


-<Z- 


Grasp j&? i z/ z~^ / (/ Z^/ 'yzAifot; <Ly^Zz* z/Zy*y z*z Z 

z'Z l/7 Zz Zz Z z^ <_> <fl[»<L£-^u? cJ> i&if fM Reflex 

v * 

j/x^'/....MotorDevelopment 

<Ji) Z/J^ U. € oK"y^ (/? L «U ^ Testes L £ ZZ< ZZ Z/tf/b (/u Z f M 

/ Z'-Z V>1 1 f Uz*< z~^ Z -/Vif iLZ <L_V ZZ<f ir/yifZrZi ^.....Vas deferens ^ 

Z*Z Z f ZZ Z^-y> ^ iS~> f Lf 1 (* ^ Zb/” Zz Zy < [/) Z {£ { os?’ fZ t/lZ Z^ ^ czz 

ZZijZ (/f UZ <Z 

ZZ Z £,Z Z L Jr Z t/( Z/<f c/^ Z t/1 2/Uf G^lfc/ Z^ ijX>Z Zi r SV UZ 

Z (Jj l <l_jU (/by Z< ZX Z Z /^ -£- J^j Z jV^.Z (/^ ~~Uj Z^/cXIy* cX Z (J^ Z fUZ 
** *♦* £ ” 

vi i Z<vX Zzzb Z* « Ztx ^ ^ Z* Z^ Z* Zb i-yvyX iZZ ji 7 ^ {f ZZ L L^Z Z <Z 
tifiSjsi JZ3 ^zzb Z ^ Z Macro Evolution z^> ^ ZyZiyXru ^-zb/z^zz 

-l> Z ZlZ k'Z* Z&W z^L' <Lb ZZZb Z Z 
^ZZyZZ z<zz »z; z< zU^ z^u </< ^/’Z fZ< ±j> t^_ Irn z *Z Z Zz Z Z * 

Zz ^ Z l tZ Z< (/l'v y^i Z^ »~<c~ Jz Z< ZZ ^ ZZI^ Z f Zv< <Z zT* U / 
Z Zy yZvU <L~\S Z b Z Z Z L ^ uf v y Z^ ZL Z /VbZ z^* Z Zi I <^_ (> ^ i^K" Z f iZ < Zr z Z ( 
Z^ ZZ (i^i Z^yZ ZLi^ Z» zT” Zy^ Z^ JZ Zl* Z ZaZZ'i zLiZ ^Zi I_^- z* <Z< jlfZ y L 

L” Z ^ \j { |^Z ^yr ^ Z^ y?i Jz r" Z * oZ zZ Z* y-fy 

c/dj Z^ZZZZZ^llZ £^_ ZyZ< Z^-*z y y Jj c^ufr - L c^jjkZi (iff Z^” Z Z^y ZZ^ Z* yr* 

-ifLz li^Z 
^c^jJZZ*vi( Zb iS^~ Z^ly 
i/z^v 



j-L ZvIoT^Z 
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